Capsid protease domain as a tool for assessing protein-domain folding during organelle import of nascent polypeptides in living cells.
Various proteins synthesized by ribosomes are imported into specific organelles. To elucidate the behavior of protein domains during import, we developed a folding probe, in which the capsid protease (CP) domain of the Semliki Forest virus was connected to enhanced green fluorescent protein (EGFP). The probe was fused to appropriate N-terminal organelle-targeting signal sequences and expressed in cultured cells. When the entire CP-domain was present in the cytosol, it became folded and cleaved off the following EGFP-domain. Once cleaved, EGFP stability was not affected by upstream sequences. Based on EGFP localization, we estimated the extent of CP-domain folding in the cytosolic space. When fused to mitochondrial hydrophobic multispanning membrane protein ABCB10, more than half of the EGFP remained in the cytoplasm, whereas most of the CP-portion was in the mitochondrial fraction. When fused to the endoplasmic reticulum (ER) signal, the cleaved EGFP was observed only in the ER fraction, confirming that the CP-domain cannot fold on the cytoplasmic side during cotranslational ER translocation. Thus, import of the ABCB10 molecule was not as tightly coupled with chain elongation as ER translocation. Use of this probe to quantitatively examine stop-translocation at the ER translocon in living cells revealed that positively charged residues on the translocating nascent chain stall at the ER translocon.